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The decomposition numbers of the exceptional Weyl groups for the prime 
number p = 3 are obtained; other relevant prime numbers will be considered in 
forthcoming publications. General references on Weyl groups, the characters of the 
individual groups and on the modular representation theory required are given. The 
technique used for calculating the decomposition matrices are those described by 
James and Kerber together with the results of Brauer. Notation is introduced and 
then each individual group is considered and the results tabulated. For more details 
one may consult Khosraviyani, Ph.D. thesis, University College of Wales, May 
198 1. 0 1984 Academic Press, Inc. 
1. NOTATION AND GENERALITIES 
In this section the modular theory is considered over a field of charac- 
teristic p; as, on the other hand, in Sections 2-6 all terms refer to the prime 
number p = 3. 
The character afforded by a KG-module isomorphic to a direct summand 
of KG is called a principal character (rather than projective character; this is 
to save confusion with the use of projective character as the character of a 
projective representation, see, e.g. [6, Sect. 5 11). 
Let s and r be the number of ordinary and modular irreducible characters 
of a group G respectively, and let wr,..., vs be the ordinary irreducible 
characters of G. Then a principal character xi= I ci vi will be identified with 
the column of integers c = (cJ. Suppose that the matrix 
R,(G) = (c\‘), ~(1’) ,..., ci”‘) ,..., c;‘!~, c;“, ,..., c?i’), c,) 
of principal characters has been found such that, with a suitable arrangement 
of the ordinary irreducible characters, for 0 < ki < ni and i = l,..., r - 1 each 
of the matrices 
R = (@I),..., c;!+, c,) 
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has the triangle of zeros above the main diagonal and I’s on the main 
diagonal (this turns out to be the case for Weyl groups), where for 
convenience we will use the notation ei”) = c!, cj’) = cl ,..., i = I,..., r - 1, 
Then the decomposition matrix of G for the prime p, denoted by D,(G): 
the same shape as R; the entries in R,(G) are greater than or equal to the 
corresponding entries in D,(G); d, = c, and for any i= I,..., r - 1, 
ki = Q, I,..., ni 
d, = p - c p 
j=i+l 
where CZ!~~) are non-negative integers and di (i = I,..., r) are the columns of 
D,(G). The block of these matrices corresponding to ap-block Bi, i = 1,2,... 
is denoted by Rii(G) and Dii(G), respectively. For a Weyl group G = W( 
we use the notation R,(Q), R:i(@), D*(Q), D;i(@) except for the symmetric 
group where the usual notation Rn,p, R$,, D,,, and Df& will be employed. 
2. W(E,),p = 3 
The notation for the ordinary irreducible characters is as given in 
Frame [8]. 
W(E,) has twelve modular irreducible characters, distributed into three 
blocks, for p = 3. The ordinary irreducible characters 8 1, and 8 1 n each form 
their own block and are principal indecomposable characters. The remaining 
ordinary irreducible characters belong to another block. The constituents in 
this latter block of the principal characters of W(E,) obtained by inducing 
the principal indecomposable characters (these may be easily verified using 
the method given in Tappe [14]) [5;0] + [2’, l;O], 14; 11 + [2’; 1]1 
[3; 12] + 12, 1; I’], [4, 1; 01 + [3,2; 01, [3, 1; 11, p, 1; 21 + [2; I”]> 
[3,2;O] + [15;O], [2*; 11 + [14; 1], [2, I*; l] and [2*, 2;O] + 12, 13; 
W(D5) together with the information on 81, and 81,, mentioned above, 
yields the matrix given in the appendix which clearly is the decom~osit~~~ 
matrix D,(E,). 
3. W(E,),p = 3 
We have W(E,) TH, x S,, where Ho is the group described in Frame [8]* 
An ordinary irreducible character I+Y of W(E,) is denoted by its degree and a 
subscript (replacing the subscript a, b, c of Frame (cited), respectively, by p, 
q, Y if I,U = w. @ [2] and by n, m, 2 if w  = v. @ [ 1 *I, where w,, is a character 
of H,). 
481/91/2-B 
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W(E,) has thirty modular irreducible characters, distributed into eight 
blocks, for p = 3. The ordinary irreducible characters 405, and 405, each 
belong to a block denoted by B, and B,, respectively, and are principal 
indecomposable characters. 
There are four blocks of defect one with following Brauer trees: 
B, : 27, t-1 216, c, 189,, 
B, : 189, ++ 378, +-+ 189,, 
B,: 27, tf 216, ts 189,, 
B,: 189, cf 378, et 189,. 
The remaining characters belong to two further blocks, B, and B, say. If x 
is any character in block Bi, i = 1, 2, 3,4, then x @ 1, lies in Bit4 and vice 
versa. This easily yields that both B, and B, contain ten modular irreducible 
characters and that, except for the labelling, the decomposition matrix block 
of a block Bi+4 is the same as that of Bi, i= 1, 2, 3,4. Let vi ,..., vr2 and 
<i ,..., cl2 denote the principal indecomposable characters of W(E,) and S, 
(for D8,, see [IO] which is arranged differently here), as given in the 
1, 
7, 
21, 
35, 
21, 
35, 
105, 
15, 
105, 
105; 
315, 
Rf’(E,) = 168, 
5% 
120, 
210, 
280, 
336, 
512, 
84, 
420, 
280, 
210, 
7% 
TABLE I 
1 1 
1 1 
1 1 
1 1 
1 1 1 1 
1 1 1 1 
4 1 111 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 1 
14 12 12 1 
1 1 1 1 12 1 
3 1 1 
2 1 1 1 1 
1 1 1 1 1 1 1 
3 3 1 1 1 
1 1 1 3 1 2 1 1 
2242131211111 
1 1 1 1 1 2 1 
111 3 11 1 1 1 
1 2 2 2 1122 11 
1 4 1 1 I 1 1 1 
1 2 1 1 
c, c; c; c* C) cq CT c; cc c, cs c, I+( 
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Appendix, respectively. By considering the constituents in B, of the principal 
characters obtained by inducing the principal indecomposable characters ql, 
&, qg 9 G, t4, tg, CL, t7, r4, tll, L, r7 and r12 to YE7>, in this order, 
except that in the case of q4 and & the corresponding entries are divided by 
2, we obtain the matrix of principal characters RT”(E,) given in Table I. 
It is obvious that di = ci, i = 7,8, 9, 10. Then the possibilities for 
or e6 - d,. In any case d, = cg . As a result es may only con 
u,. But dl,,, = d,,, = d,,,, = 0 and c;,,~ = c& = I implie 
e; - d, -d,, is a principal character, and since ~4,~ = 0, 
that d,,, = 0; hence d, = es - d,. Now the possibilities 
e4 - 2d,, arise. Whatever the result, d, = c3 ; and then 
ut c;o,z = 0 implies that d10,2 = 0; therefore d, = c2 -d,. The values 
4,2 = 0 and I& = 1 implies that c; -d, is a principal character, hence 
d I7.4 < c;,,~ = 1. But c~,,~= 3, therefore 4 = c4 - 2d,,. Finally the 
conditions 0 <d,,, < c;,l = 0 and c~,~ = 1 imply t 
character and we obtain the possibilities d, = c, - 
The information so far obtained yields the matri 
D3(E7), where the ambiguities are on the 1st and 16th column 
In the next section it will be shown that in fact d, = 
matrix given in the Appendix is the decomposition matrix D,(E,). This 
shows that in the list of 3-modular irreducible characters of pi, given in 
Frame [8; 6.14d] the character 35, should be replaced by 35, - 1,. 
4. W(E,),p = 3 
Again as in previous cases, an ordinary irreducible character w  of 
is denoted by its degree and a subscript as follows: use a subscript s 
characters which are zero at the class A, (these are the characters of 
and w  in Frame [9], are zero on the conjugacy classes of type c a 
Frame (cited) and are self-associate characters); use a subscript p 
encountering second or third character of the same degree in the arrangement 
given in Frame (cited) for the characters with positive value at the class A I 
and n (m, 1) for those characters with negative value at A, (these in the 
notation of Frame (cited) are the characters of type x and z whose values at 
the classes of type c are XC, Z, and -XC, -ZC, respectively). 
W(E,) has forty seven modular irreducible characters, distributed over 
eleven blocks, for the prime p = 3. 
The four ordinary irreducible characters 972,, 6075,, 972, and 6075, 
each forms its own block, denoted by B,, B, , B, and B,, and are principal 
indecomposable characters. 
There exist five blocks of defect one with the following 
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B, : 561, tf 2835, ++ 2268,; 
B, : 2268, tf 2835, ++ 561,; 
B, : 1134, ct 5670, tf 4536,; 
B10: 1296, +-+ 4536, tf 3240,; 
B11: 3240, tf 4536, ++ 1296,. 
There are two further blocks: B, with 54 ordinary irreducible and 20 
modular irreducible characters and B, with 39 ordinary and 13 modular 
irreducible characters as may be seen in the matrices RTl(E,) and Rtg(E,) 
given in Sections 4.1 and 4.2. 
We denote by [ r,..., J&, the principal characters of W(E,) so far obtained 
in the last section and given in the appendix as D3(E7), furthermore let 
cl,..., &,, denote the principal indecomposable characters of W(D,) as given 
by D, (OS) in the Appendix (calculated using the techniques described in 
Tame [ 141). 
4.1. Evaluating Dfl(E,) 
Considering the constituents in B, of the principal characters of W(E,) 
obtained by inducing respectively the principal characters cl, &, &, &, &, 
L, C18, L, <48, L, Csy L, k3, &, t13, t5,, L, L, Cl5 and ho of W&d 
and W(E,) we obtain the matrix R:l(E,) except that the eleventh column 
represented by ciO corresponds to the constituents in B, of the principal 
character 28, @ (1134, + 5670,) of IV@,). Then we immediately have that 
di = ci for i = l,..., 9, ll,..., 20; also d,, = cr,, - ad,, where a = 0 or 1. Now 
comparing cl0 with ciO implies that ciO -d,, -d,, is a principal character 
containing d,, . Hence 
0 G 44.10 G 44,lO - @24,11+ 44,13)= 2 - (1 + 1) = 0, 
but c24,10 = 44.1, + ha,,, implies that a = 1, therefore die = cl0 - dr6, which 
completely determines D:l(E,). 
4.2. Evaluating Dt9(Eg) 
The constituents in B, of the principal characters of W(E,) obtained by 
inducing, respectively, the principal characters <r4, cl, &a, &, <r8, &r, c18, 
C9, Cloy L, L, C15, C30 and Cl1 of WE,) and W(Ds>, as appropriate, yield 
the matrix R:9(E,). Then evidently di = ci for i= 31, 33, 34, 36,..., 43. 
Furthermore d,, = cs2 -P&l and d,, = cj5 - ad,, where p, 6 = 0 or 1. In 
order to decide on these ambiguities, restrict the principal characters cj2 and 
d,, to IV@,) and consider the constituents in the block B, of W(E7), that is 
TABLE II 
1, 
2% 
35, 
84, 
1, 
28,t 
35n 
84, 
5% 
50, 
210, 
300, 
350, 
210, 
300, 
350, 
840, 
700, 
115, 
840, 
700, 
175” 
70s 
1680, 
16& 
420, 
525, 
700, 
525, 
Ry(E,) = 700, 
1400, 
1050, 
1575, 
1344, 
2100, 
1400, 
1050” 
1575,, 
1344,, 
2100, 
4096, 
4200, 
2240, 
3200, 
4096, 
4200, 
2240, 
3200, 
3150, 
4200, 
2688, 
2100, 
1400, 
4480, 
1 
1 
1 
1 1 1 
1 
1 
1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 1 I 
1 I 1 
1 1 1 
11 11 1 
1 i 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 2 1 I 
1 1 1 I 1 1 
1 1 1 1 1 1 
1 
1 11 11 11 
1 
1 1 1 1 1 1 1 
1 I 1 
1 
2 1 1 
1 1 1 1 1 1 1 
1 1 2 2 1 
1 1 1 
1 
2 1 1 
1111 I1 i 
1 22 11 
1 1 1 1121 1 
1 2 1 222 I1 
2 1 1 1 
1 1 1 1’1 1 2 2 1 
1 1 1 1 2 1 1 1 
2 1 1 12212 
2 1 1 1 
1 1 1 1 1 2211 
2 2 21 1 
1 1 1 1 123111 
11111111132 1 
2 1 
1 2 1 1 
2 2 112ill 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 1 1 
1 11 i 
1 1 
1 1 1 1 
1 1 I 
1 I 1 
1 
1 1 1 1 
1 
1 1 1 I : 
1 1 1 
1 1 ; 
1 
1 1 
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(where 1G and (...)“i denote the restriction to a subgroup G and considering 
the constituents in a block Bi): 
It is now clear that ((cj2 - d,,) 1 E7)B1; hence (q2 -d,,) 1 E, can not be a 
principal character of W(E,) for p = 3 which in turn implies that cj2 - d,, is 
TABLE III 
8, 
5% 
160, 
112, 
8, 
5% 
160, 
112, 
400, 
448, 
560, 
400, 
448, 
560, 
448, 
1344, 
840, 
1400, 
1008, 
1400, 
4200, 
R;9(E,)=2400, 
3360, 
2800, 
4096, 
5600, 
840, 
1400, 
1008, 
1400, 
4200, 
2400, 
3360, 
2800, 
4096, 
5600, 
5600, 
2016, 
7168, 
1 1 
1 1 
1 1 
1 1 
1 1 
2 2 
1 1 
1 1 
1 1 
1 2 
1 2 
1 2 
2 3 
1 2 
1 1 
2 2 
1 1 
1 1 
1 1 
2 2 
2 3 
1 1 
1 1 
1 1 
1 1 
1 1 1 
1 1 
1 1 1 
211 1 
1 1 1 1 1 1 
1 1 
11 1 1 1 
2 1 1 
1 2 1 1 1 
1 22111111 
1 1 1 
1 1 2 1 1 1 I 
1 1 1 1 
1 12 2 1 1 1 
1 12 1 1 1 1 1 
1 1 1 
1 111 1 
2 1 
2 1 1 
2 1 1 1 1 1 1 1 
1 1 1 
2 1 1 1 1 1 
1 1 1 
2 2 1 2 1 1 
2 1 1 11 11 
1 2 1 112 11 
21 21 1 
31231111111 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
%I c;1 c32 c33 c34 c35 C36 c37 C38 c39 c40 c41 c42 c43 
DECOMPOSITION NUMBERS 397 
not a principal character of W(Es), thence /I = 
fashion one obtains 6 = 0 and d,, = cS5. This c 
and consequently D,(E,) as given in the Appendix. 
4.3. On D,(E,) 
To conclude the determination of D3(E7) compare es, (obtained from 
5, T E,) with c31= 41 (obtained from rr4 7 E,), d 9,31 = c9,31 = c&31 = 
d 9,37 = 1, and therefore d,, (obtained from & T E,) can not be s~btrac~e 
from es, ; that is c$i - 4,, hence (5, - Cd T Es are not principal characters 
of W(Es), which implies that cl - & is not a principal character of W(E7) 
for p = 3. Therefore in Section 3 we have 3 as stated before. 
5. W(F,),p = 3 
The ordinary irreducible characters of W(F.,) are denoted by their degree 
and a subscript, which is evident from D3(F4) given in the Appendix where 
the ordinary irreducible characters are in the same arrangement as in the 
character table given in Kondo [ 121. 
There are fourteen modular irreducible characters in W(F,J, distrib~tcd 
over seven blocks, for the prime p = 3. 
The ordinary irreducible characters of degree nine, namely, 9,, 9,, 9, and 
9,, each forms its own block and are principal indecomposable characters. 
The ordinary irreducible characters 6,, 6, and 12, form a block of defect 
one with Brauer tree: 6, H 12, c-$ 6,. 
Consider the principal character [4; 0] + [22; 0] of W(B,) (this can easily 
be verified using the technique given in Tappe [ I4]). Then the principal 
characters 0=([4;0]+[22;0])rFd, I,@& I,@@, I,@& 4,09,: 
4, @ 9,, 4, @ 9, and 4, @ 9, together with the above information yield the 
matrix given in the Appendix which is easily seen to be the decom~ositiQ~ 
matrix D3(FF4). 
6. W(G,),p = 3 
The decomposition matrix D,(G,), or rather the dihedral group of order 
12, is given in [7; page 3201. It is included here for completeness. 
We use the notation l,, l,, I,, 1,) 2,) 2, to denote the ordinary 
irreducible characters of W(G,) in the same order as given in page 3 18 of 
[7]. There are four modular irreducible characters in two blocks with 
following Brauer trees: 1,++2,++ 1,; 1,++2,* 1,. 
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APPENDIX 
In the Appendix we include the relevant decomposition matrices 
(Tables IV-XVI). For many cases, for obvious convenience, only the blocks 
of a decomposition matrix are given and the whole matrix is the direct sum 
of its blocks. 
The rows are labelled by the ordinary irreducible characters; the columns 
by the modular irreducible characters indicated here by the ordinary 
irreducible character of least degree which contains the modular irreducible 
character whose degrees are also given, and also by the principal indecom- 
posable characters di, i = I,..., r. In case of double labelling, all the infor- 
mation appearing on the left hand side and top of the matrix correspond as is 
the case for the bottom and right hand side labelling. 
TABLE IV 
1 28 35 7 13 7 13 1 35 28 21 21 90 
PI 1 
[531 1 
15211 1 1 1 
[43ll 1 1 1 
[3* 12] I 1 1 1 
[51’1 1 
[Z41 1 1 
[2214] 1 1 
W61 1 
[711 1 
1621 1 1 
4.3 = [4'1 1 1 
[42*1 1 1 1 1 
[32’1] 1 1 1 
[4141 1 
[321’] 1 1 1 
[2312] 1 
[181 1 
161’1 1 
13221 I I 
[3151 1 
[421*] 1 1 
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TABLE V 
Blocks of II, Corresponding to the Double Partition (8; 0) 
1 
1 1 
1 
1 1 
1 
1 
i 
1 1 
1 
11 1 
1 1 
i 
1 1 
1 1 1 
1 1 
1 
1 
1 1 1 
1 
1 
1 1 
1 
1 
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TABLE VI 
Blocks of 03(08) Corresponds to the Double Partition (7; 1) 
[7; 11 
[61; 11 
[52; 1 I 
[512; 1] 
143; 11 
[421; l] 
[321; l] 
[413; 1] 
[322; 1] 
[3212; I] 
[231; 1] 
[314; l] 
[2213; l] 
[215; 1] 
[I’; 11 
8 48 104 
.^  
G: 
120 
z- .^  N 
‘” 
8 
.^  
2 
160 
z 
d 
48 
I; N 
” 
120 
.n N 
2 
104 
‘;; .^  N 
r; 
” 
1 
1 
1 1 
1 
1 1 
1 1 1 1 
1 1 
1 
1 1 
1 1 1 1 
1 1 
1 
1 1 
1 
1 
d 14 4, 4, 4, 4, 4, 4, 4, 4, 
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TABLE VII 
Blocks of D,(D,) Corresponding to the Double Partition (6; 2) 
28 28 112 112 252 252 168 168 28 28 112 112 252 252 
1 1 
I 1 
1 
1 
1 1 
1 1 
1 
1 
,z- 
.I N 
d 
1 
1 
1 
N 
.^  Y 
” 
1 
1 
1 
1 
*- 
.I_ 
N 
2. 
1 
1 
1 
1 
FT .^  
z ” 
1 
1 
1 
1 
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TABLE VIII 
Blocks of D,(L),) Corresponding to the Double Partition (5; 3) 
56 56 224 224 280 280 336 336 280 280 
[5; 31 
[5; 211 
[5; 1’1 
[41; 31 
[41; 211 
[41; 131 
[32; 31 
[32; 211 
[32; 13] 
[312; 31 
[31*; 211 
[312; 13] 
[3; 2’11 
[221; 211 
[29; 1’1 
[3; 213] 
[21”; 211 
[213; l-‘] 
13; I51 
[21; 151 
[ 15; 131 
z- 
5 
1 
1 
1 
1 
d 37 
1 
1 1 
1 
1 
1 1 
1 
1 
1 1 
1 
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[4; 41, 
[4;41- 
[4;31] 
[31:31]+ 
131; 31]- 
[4; 22] 
[31; 2’1 
[Z2; z21+ 
1% 2*1- 
[4; 21*] 
[31; 21*] 
[22; 2121 
p1*; 212]+ 
[212; 212]_ 
[4; 141 
[31; 141 
[22; l”] 
TABLE IX 
Blocks of D,(D,) Corresponding to the Double Partition (4; 4) 
35 35 210 315 315 70 210 35 3.5 210 630 210 315 315 
1 
1 
1 
1 1 1 
1 1 
1 1 
1 1 
1 
1 
1 
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1, 
6, 
15, 
2% 
3% 
64, 
81, 
15, 
24, 
6% 
2% 
90s 
4(-J%) = 8% 
6’3, 
10s 
1” 
6, 
15, 
20, 
3% 
64, 
81, 
15, 
24, 
6% 
5 10 
6, 15, 
1 
1 1 
1 
1 
1 1 
1 
1 
2 
1 1 
1 1 
1 
1 
1 
1 1 
TABLE X 
14 25 10 81 1 
15, 30, 15, 81, 1, 
1 1 1 
1 1 
1 1 
1 1 1 1 
1 2 
1 1 
1 1 1 
5 2.5 14 81 
6, 30, 15, 81, 
1 1 
1 1 
1 
1 
1 1 
1 1 
1 1 1 
1 
1 1 1 
1, 
7, 
21, 
35, 
21, 
105, 
35, 
15, 
105q 
105, 
315, 
168~ 
56, 
120, 
210, 
280, 
336, 
512, 
84, 
420, 
280, 
210, 
1°D 
1 
7, 
4 
1 
1 
1 
1 
TABLE XI-ii 
We mm 
21 189 
27, 189, 
4 d,, 
27, 
189, 
216, 
d 4, ‘8 
27, 189, 
21 189 
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TABLE XI-i 
@I@,), Second Labelling DTs(E,) 
21 35 14 49 34 
21, 35, 15, 5% 35, 
4 4 4 4 4 
1 
1 
1 
1 
1 1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 1 
1 
1 
1 
1 1 
1 
d 4, 19 
21, 35, 
21 35 
1 
1 
1 
d 11 d 22 
15, 56, 
14 49 
1 
1 
1 
1 
d 24 
35, 
34 
98 91 196 
105, 105, 280, 
4: 
1 
1 
1 
1 
1 
1 
1 
1 
d 27 
1 
1 
i 
1 
1 1 
I 1 
I 1 
1 
d 28 4, 
105, 105, 280, 
98 91 196 
TABLE XI-iii 
G3(E,)> G’(G) 
189 189 
189, 189, 
4 4, 
189, 1 
189, 
318, f 1 
189, 
1 189, 
1 378, 
d 23 d,, 
189, 189, 
189 189 
1, 
7, 
21, 
35, 
21, 
105, 
35, 
15, 
105, 
105, 
315" 
168, 
56, 
120” 
2107, 
280, 
336, 
512, 
84, 
420, 
280, 
210, 
1% 
TABLE XX-iv 
406 
1, 
2% 
3% 
84, 
1” 
2% 
353, 
84, 
5% 
5% 
210, 
300, 
350, 
210, 
300, 
350, 
840, 
7% 
115, 
840, 
700” 
175, 
70, 
1680, 
168, 
420, 
525, 
D;‘(E,) = 700, 
525, 
700, 
1400, 
1050, 
1575, 
1344, 
2100, 
1400” 
1050, 
1575, 
1344” 
2100” 
4096, 
4200, 
2240, 
3200, 
4096, 
4200, 
2240,, 
3200, 
3150, 
4200, 
2688, 
2100, 
1400, 
4480, 
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TABLE XII 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 
1 1 
1 1 
1 1 
1 
1 
1 1 1 
1 1 
1 1 
1 1 
1 1 
1 
1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 
1 1 
2 1 
1 1 1 1 1 I 1 
1 1 I 1 
1 1 1 
1 1 
2 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 1 1 1 1 I 1 
1 2 1 2 1 1 1 1 
2 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
2 1 1 1 1 1 2 1 
2 1 1 1 
1 1 1 1 1 1 1 1 1 
2 2 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1111111112 1 
1 1 1 
2 2 1 1 1 1 
1 
1 
1 1 
1 I 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 
DECOMPOSITION NUMBERS 
160, 
112, 
400, 
448, 
560, 
400” 
448, 
560, 
448, 
1344, 
840, 
1400, 
1008, 
L$yE,) = 1400, 
4200, 
2400, 
3360, 
2800, 
4096, 
5600, 
840, 
1400, 
1008, 
1400, 
4200, 
2400, 
3360, 
2800, 
4096, 
5600, 
5600, 
2016, 
7168, 
1 
1 
1 1 
1 1 
1 
1 
I 1 
1 1 
1 1 1 
1 1 1 
2 1 1 1 
1 1 1 
1 1 1 
211 1 
1 
11 11 1 1 1 
1 1 1 
111 1 I I 
2 1 1 
1 2 1 1 1 
1 I 22111111 
1 1 1 
1 1 1 2 1 1 1 1 
1 1 1 1 
21 12 2 1 1 1 
11 12 1 1 1 1 1 
1 1 1 
1 111 1 
2 1 
1 2 1 1 
22111 1 1 ‘1 1 
1 1 1 
1 2 1 1 1 1 1 
1 1 1 
12 21 2 1 1 
12 11 11 11 
21 21 112 11 
21 21 1 
2 3 1 23 11 11 111 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
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561, 
2268, 
2835, 
2268, 
2835, 
561, 
TABLE XIV 
Blocks of D,(E,) Corresponding to B2,..., B,,B,,,B,, 
1 912, 
1 
1 1 
I 
6075, 
912” 
1 6075, 
1 1 1134, 
1 4536, 
4, 4,4, 4, 5670, 
1 1 1 1 
9 9 9 9 6 6 1, 1, 1, 1, 
4 4 4 4 9, 9, 9, 9, 6, 6, 
1, 1 1 
1, 1 1 1, 1 
1, 1 
2, 1 1 1 
2, 1 1 
2, 1 1 
I 
8, 12, I i 
1 
1 1 
2, 1 1 % 
4, L 1 1 1 1 16, 
4 4 4 4 4 4, 
dddddd 2s 26 27 28 29 30 
TABLE XV 
DdF.4 
1296, 
3240, 
4536, 
3240, 
4536, 
1296, 1 
4, 4, 4, 4, 
4, 4, 4, 4, 
4 4 4 4 
TABLE XVI 
DdGJ 
1 1 
1, 1, 
4 4 
1 1 1, 1 1, 1 1 2, 
4 4 
1, 1, 
1 1 
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